Amaç: Bu çalışmada kritik uzuv iskemisi olan hastaların diz altı arterlerin kronik total tıkanıklıkların açılmasında hidrofilik geçiş kateterinin akut işlem başarısındaki yeri araştırıldı.
Peripheral arterial disease is the third leading cause of cardiovascular morbidity and still leads to a large number of amputations. [1] Patients with chronic total occlusions (CTO) are usually elderly and are affected by multiple cardiovascular risk factors, such as diabetes, coronary artery disease, and chronic renal failure; therefore bypass surgery is challenging or not possible. Endovascular therapy is an accepted "first-line" therapy in infrapopliteal occlusions with satisfying procedural success and relatively minimal risk, but recanalization of CTOs in infrapopliteal arteries is technically challenging and time-consuming. Success rates of the procedure have dramatically increased with the development of technology, devices, and techniques for crossing these CTOs. [2] [3] [4] [5] [6] The main purpose of this study is to assess the acute procedural success of using a crossing catheter in the recanalization of infrapopliteal CTOs.
The study included 30 patients (41 lesions) with critical limb ischemia undergoing angioplasty of below-the-knee (BTK) vessel occlusion by using a crossing catheter, at our center. We conducted a retrospective, non-randomized study. Cardiovascular risk factors were highly prevalent with 20 diabetic patients (66.7%) and 12 hypertensive patients (83.3%). Baseline characteristics are summarized in Table 1 .
PATIENTS AND METHODS
The study was approved by Emsey Hospital Ethics Committee. Consent was obtained from all patients participating in the study and our study complied with the principles outlined in the Declaration of Helsinki. Below-the-knee artery calcifications were evaluated and quantified with Doppler ultrasonography (USG) and afterwards with digital subtraction angiography. Ankle brachial index (ABI) was measured before and after the intervention.
After the femoral artery was punctured, the 5F introducer sheath was inserted, and diagnostic angiography was performed (Figure 1a, 2a) following administration of intravenous heparin (100 IU/kg). Navicross ® support catheter (Terumo Europe) over 0.014 hydrophilic guide wire was used to cross the chronic total occlusions. The Navicross ® support catheter is a 4Fr support catheter with a double-braided stainless steel structure and a hydrophilic coating. The catheter has a 12 mm tapered tip that is either straight or with a 30° angle and permits minimal manipulation and re-entry from the subintimal space. It is available in four shaft lengths: 65, 90, 135, and 150 cm. In the ipsilateral antegrade femoral approach, an angled 65 cm catheter was used rather than the 150 cm angled catheter used in the contralateral approach. The design of the catheter permits true 1:1 torque with complete force transmission from hand to the tip of the catheter without lag time or delay. In the distal end, three radiopaque markers are embedded allowing accurate intraluminal measurement for stent and balloon length selection (tip marker signs 1 mm, the second 40 mm, and the third 60 mm from the tip). The crossing catheter was advanced over a standard guide wire to the proximal end of the lesion. A hydrophilic guide wire was then placed within the catheter as support. We advanced through the support catheter with the guide wire to cross the occlusion. When the guide wire failed to cross the occlusion, the catheter was retracted back and the classic loop technique was used. Recanalization was achieved with the crossing catheter alone in eight cases. Further intervention with angioplasty was continued after angiographic confirmation that we were in true lumen (Figure 2b ). Primary technical success was defined as placement of the guide wire in the true lumen, past the distal CTO cap. We used Kitewire deep ® (Terumo Europe) and v 14 ® (Boston Scientific USA) guide wire to cross the lesions and used coronary balloons over PT2 Guide wire ® (Boston Scientific USA) in distal and heavily calcified lesions when we were unable to cross with standard peripheral balloons.
We preferred drug-eluting balloon (DEB) angioplasty in BTK lesions, therefore all lesions were predilated before treatment with DEB. Standard balloons that were available during the study period had a diameter of 2.0 to 4.0 mm and a length of 40 to 200 mm. Minimum DEB inflation time was two minutes, but the operators generally preferred longer inflation times up to three minutes. In case of flow-limiting dissection or residual stenosis of >50%, another prolonged dilation of up to three minutes was performed. Drug-eluting coronary stents used as bailout was needed in one lesion. A completion angiogram concluded the procedure (Figure 1b, 2c) . Procedural details are summarized in Table 2 . All patients were discharged with three months dual antiplatelet therapy consisting of aspirin (100 mg per day) and clopidogrel (75 mg per day) and continued with aspirin alone after three months. Proper medication for risk factors such as coronary artery disease, hypertension, and hyperlipidemia was administered after intervention.
Statistical analysis
Data was reported as mean, standard deviation, median, frequency, and ratio. Wilcoxon signed ranks test was used to test the difference between preoperative and postoperative values. The results were evaluated in a 95% confidence interval and a significance level of p<0.05.
RESULTS
Thirty patients with BTK vessel occlusions underwent angioplasty with the use of a hydrophilic crossing catheter in our institute between March 2013 and July 2017 (34 procedures, 41 lesions). Primary technical success was achieved in 33 lesions (80.5%). The CTO was unable to be crossed in eight lesions (19.5%). This failure resulted in two minor (6.7%) and one major amputation (3.3%) in three patients. In two of these eight patients, minor extravasation was managed with balloon inflation before the extravasation site followed without any clinical significance. Stent implantation was necessary in one patient because of dissection affecting flow after balloon angioplasty. Revascularization was successful in 33 occlusions and was achieved with the guide wire in 25 lesions (76%) and with the catheter alone in eight cases (24%). Two cases of access-related hematoma occurred (6.7%) which resolved on digital pressure. All of the patients were discharged the day after intervention without any major cardiovascular events.
DISCUSSION
Crossing the total occlusion is one of the most difficult and important phases of endovascular therapy in revascularization of BTK lesions. The subsequent use of crossing catheters and devices, as well as advances in guide wires, has improved technical success rates. Our study is one of the few trials to our knowledge that assesses the acute procedural success of using a crossing catheter in the recanalization of infrapopliteal CTOs.
Failure of endovascular therapy in infrapopliteal
CTOs is most often due to the inability to cross through the calcified true lumen or reentering the true lumen after subintimal approach to the occluded segment. The success rate is moderate when crossing the CTOs with the conventional technique using the standard guide wires and catheters. [7] The advantage of using devices and catheters over conventional methods is the reduction of procedural and radiation exposure times, since these support catheters facilitate true lumen crossing. The subintimal angioplasty of CTOs has relatively higher success rates. [8, 9] We also preferred the subintimal approach when using a hydrophilic guide wire and support catheter which achieved a high Several devices are available for crossing peripheral arterial CTOs. These devices had success rates of over 80%, but mostly in series with above-the-knee lesions. [10] [11] [12] [13] [14] We also had similar success rates compared to these devices although the patients in our study had BTK CTOs in which procedural outcomes tend to be poorer than those for femoropopliteal CTOs. Another advantage of the use of crossing catheters instead of using other complex devices led to significant cost savings. A recent study showed that the use of dedicated CTO crossing devices provided significantly higher technical success and lower reintervention and amputation rates, at a net cost of $423.80 per procedure at 12 months. [15] Atherectomy devices were not used in patients in this study because of our past experiences with these devices. Even with the use of thrombectomy devices we experienced perforations in BTK arteries; therefore it was not preferred in our patient cohort. We used coronary balloon over hydrophilic guide wire in distal and severely calcified lesions when we were unable to cross with standard peripheral balloons.
The main limitations of our study were the small cohort sample and our study being a retrospective study. Another limitation was that no intravascular imaging modality was used to confirm true luminal crossing of the entire CTO, and only angiographic contrast injection into the distal vessel was used as confirmation for analysis.
In conclusion, the use of the crossing catheter showed a high rate of technical and procedural success, even in infrapopliteal chronic total occlusions, without significant complications.
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